The purpose of this chapter is to introduce a prosodic projection into the RRG inventory of grammatical representation. This is a development of previous research in O 'Connor (2006). In particular the prosodic projection enables investigation of prosodic aspects of information structure (focus structure) within the RRG framework to proceed alongside existing investigation of syntactic and other means of expressing and representing information structure. The prosodic projection is based on the AutosegmentalMetrical/Tones and Break Indices (AM/ToBI) approach to the representation of intonation. The AM/ToBI representation is adapted into RRG through a redefining or prosodic structure in terms of concepts like prosodic 'template' and prosodic 'inventory', which already have a degree of familiarity within RRG through their syntactic counterparts.
Introduction
Role and Reference Grammar (RRG) is characterized by the representation of different components of grammatical structure via a series of projections, namely the constituent projection, the operator projection and the focus structure projection, which are supplemented by a semantic representation. These projections can be related to one another and can be associated with the semantic representation using linking rules which may be universal or language specific in character.
The purpose of the present chapter is to propose a 'prosodic projection' through which the role of prosody within grammatical structure overall can be captured, especially its relationship with 'information structure'. In particular, the prosodic projection is closely aligned with the focus structure projection -an RRG representation of aspects of information structure. This close alignment follows from the fact that the main function of prosody in terms of the production and comprehension of clauses and sentences is to express certain information structural characteristics.
The chapter is organised as follows. Section 2 contains an overview of information structure and its representation within RRG. Section 3 includes a discussion of the 'Autosegmental-Metrical/Tones and Break Indices' (AM/ToBI) framework for representing prosodic information as well as the proposal for a prosodic projection for RRG to exist alongside other RRG projections. Finally there are some concluding remarks which include commentary on how the prosodic projection might interact with other RRG components.
Information Structure
Previous work on information structure in RRG, such as Van Valin & LaPolla (1997) and Van Valin (1999) among many others, is based on the approach adopted by Lambrecht (1994) . This approach defines information structure as a pairing of "propositions as conceptual representations of states of affairs…with lexicogrammatical structures in accordance with the mental states of interlocutors who use and interpret these structures" (1994: 5) . Within such lexicogrammatical structures Lambrecht identifies the formal manifestation of information structure "in aspects of prosody, in special grammatical markers, in the form of...syntactic constituents, in the position and ordering of such constituents, and in certain choices between related lexical items" (1994: 6) . The relationship between information structure and syntax can be represented in RRG by means of principles which link the constituent projection and the focus structure projection, the latter being the RRG representation of information structure. As an addition to this linking, the role of 'aspects of prosody' in the expression of information structure also requires a representation within RRG.
This section concentrates on the RRG approach to information structure in general, firstly presenting an overview of the approach described in Lambrecht (1994) , and secondly outlining the RRG representation of this approach in the form of the focus structure projection. This sets the scene for the dealing with the prosodic aspects of information structure in the following section.
2.1 Topic, focus and pragmatic structure Lambrecht (1994) sets out an approach to information structure which is based on two abstract 'pragmatic relations', topic and focus, and an associated 'pragmatic structuring' of the propositions expressed by clauses and sentences.
2 For Lambrecht (1994: 7) "information structure…is not concerned with the organization of discourse, but with the organization of the sentence within a discourse". An aspect of sentence grammar which is paid particular attention is "the function of allosentences, i.e. of multiple structures expressing the same proposition". The differences between such allosentences may be lexical, syntactic or prosodic, and they arise from the interaction between the sentence and the context of the propositions they express. Examples (2) to (5) contain sets of allosentences from English, Italian, French and Japanese which correspond to the three contexts suggested by the statement and questions in (1). These contexts respectively represent narrow focus, predicate focus and sentence focus, where 'focus' is a pragmatic relation informally corresponding to the new information expressed in a clause or sentence. The term 'focus' is more formally defined later in this subsection.
( Although each sentence expresses the same proposition they do not have the same information structure; that is, they are distinct in terms of the 'old' and 'new' information, or presuppositions and assertion, which they express. In each of these contexts there is a contrast between the four languages in terms of their use of unmarked -i.e. 'subject'-verb -vs. marked constituent order, and of unmarked -i.e. (near) final accent -vs. marked accent placement.
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In the narrow focus context, i.e. focus on a represented by (1a) the English and Japanese sentences, (2a) and (5a), show marked (early) accent placement and unmarked constituent order. The first Italian equivalent in (3a), by contrast, has unmarked accent placement but marked (verb-'subject') constituent order. The bi-clausal clefted alternative in Italian and its French counterpart, (4a), on the other hand use this additional complexity to retain both unmarked constituent order as well as unmarked accent placement.
The context provided by (1b) is predicate focus, i.e. all but the 'subject' is new information. In this case the examples from all four languages exhibit both unmarked constituent order and unmarked accent placement -see (2b), (3b), and so on. In the Japanese example, (5b), a morphological strategy (use of the 'topic'-marker wa) is also available to indicate the non-focal material.
The third context, (1c), is sentence focus, a situation in which sentences contain only new information. Sentence focus in English, example (2c), involves the same pattern as narrow focus, namely unmarked constituent order combined with marked accent placement. The strategy exemplified for Italian in (3c) involves a marked constituent order together with unmarked accent placement. This is similar to (3a) except for the treatment of the possessive relationship between car and speaker. For French, sentence (4c), like (4a), illustrates an impetus towards maintaining both unmarked constituent order and unmarked accent placement. Similarly to the Italian examples, the exact construction used in French to express sentence focus varies from that used in the narrow focus context. Finally, example (5c) demonstrates unmarked constituent order and unmarked accent placement. 4 In summary, examples (2) to (5) indicate a range of strategies that languages may resort to in order to express information structure. In particular, accent placement can be seen to have an important part to play.
The use of grammatical structures to express such contextual variation is formalised by Lambrecht (1994) in terms of the 'pragmatic relations', focus and topic, which are identified through the 'pragmatic structuring' of a proposition such that old information is represented as a 'pragmatic presupposition' and new information as a 'pragmatic assertion'. These terms are defined and illustrated in what follows.
Firstly, presupposition and assertion have the respective definitions given in (6) and (7), and taken from Lambrecht (1994: 52) .
(6) PRAGMATIC PRESUPPOSITION: The set of propositions lexicogrammatically evoked in a sentence which the speaker assumes the hearer already knows or is ready to take for granted at the time the sentence is uttered.
(7) PRAGMATIC ASSERTION: The proposition expressed by a sentence which the hearer is expected to know or take for granted as a result of hearing the sentence uttered.
Secondly, the pragmatic relations, topic and focus, are defined as components of the propositions associated with the presupposition and assertion as in (8).
(8) a. TOPIC: A referent is interpreted as the topic of a proposition if in a given situation the proposition is construed as being about this referent, i.e. as expressing information which is relevant to and which increases the addressee's knowledge of this referent. b. FOCUS: The semantic component of a pragmatically structured proposition whereby the assertion differs from the presupposition. (Lambrecht 1994: 131, 213) Thirdly, the pragmatic relations are related to concrete grammatical structures via information structure as ' [t] hat component of sentence grammar in which propositions as conceptual representations of states of affairs are paired with lexicogrammatical structures ' (1994: 5) . In other words, the pragmatic relations, topic and focus, which exist at the level of the proposition(s) correspond to the actual linguistic entities, topic expression and focus domain, which are in turn defined as in (9). (9) a. TOPIC EXPRESSION: A constituent is a topic expression if the proposition expressed by the clause with which it is associated is pragmatically construed as being about the referent of this constituent. b. FOCUS DOMAIN: The syntactic domain in a sentence which expresses the focus component of the pragmatically structured proposition. (Lambrecht 1994: 131, 214) Given the definitions in (6)-(9) Lambrecht goes on to formally represents the information structure for the sets of allosentences in examples (2)-(5). The three contexts represented here correspond to three types of focus which were touched upon in the discussion earlier in this subsection. Firstly there is a distinction between narrow and broad focus, according to whether the focus domain contains a single syntactic constituent or more than one such constituent. Secondly there is a distinction within broad focus between predicate focus, in which the focus domain contains all but the topic, and sentence focus, in which the whole sentence constitutes the focus domain. Pragmatic structuring of each proposition yields a particular focus domain as illustrated in (10) to (12). Lambrecht (1994) goes on to discuss the pragmatic structuring of such examples. These are illustrated in examples (10)-(12) respectively for the narrow focus, predicate focus and sentence focus contexts represented in (1a-c).
(10)
Context: I heard your motorcycle broke down. Sentence:
My CAR broke down. Presupposition: "speaker's x broke down" Assertion: "x = car" Focus:
" This pragmatic structuring of propositions and its relationship to the clauses and sentences through which it is expressed is translated into RRG in terms of the focus structure projection as detailed in the next subsection.
The focus structure projection
Within the focus structure projection of RRG, it is the focus domain that is represented. This is achieved by means of demarcating a potential focus domain, the PFD -e.g. for English this is the whole clause; for other languages there may be restrictions as to which part of the clause may potentially constitute the focus. Furthermore, there is an additional demarcation of where the actual focus domain, AFD, occurs with respect to the PFD. It is the AFD which corresponds to the 'focus domain' which results from the pragmatic structuring in (10) to (12). This is illustrated in (15) and (16) below for the predicate focus and narrow focus contexts in examples (13) and (14), taken from Van Valin & LaPolla (1997: 215, 216) . (13) John presented a girl with some flowers.
John gave them to her. These examples show a correspondence between the constituent projection and the focus structure projection reflecting syntactic expression of information structure. By analogy, given that information structure is also expressed by prosodic means, a correspondence must also exist between the focus structure projection and prosody. Section 3 concentrates on how this prosodic expression of information structure might be incorporated into the RRG view of grammar.
The Prosodic Projection
This section is concerned principally with the role of prosody, especially intonation, in the expression of information structure and with the representation of this role in terms of a prosodic projection. As the discussion of examples (2) to (5) suggests, intonation plays an important role in the interpretation of grammatical structures. Although the prosodic projection proposed below is developed on the basis of English, the general principles are suggested to be applicable to languages that may use different aspects of prosody, or may use the same aspects differently to English, in terms of expressing information structure. The section proceeds as follows: firstly the Autosegmental-Metrical/Tones and Break Indices (AM/ToBI) approach to intonation (Pierrehumbert 1980 , Ladd 1996 and contributions to Jun 2005) is discussed; secondly, on the basis of the AM/ToBI framework a prosodic projection is proposed.
The AM/ToBI framework
The AM/ToBI framework is based on the concept of representing different types of information as separate, parallel but interrelated dimensions or tiers. The work of Pierrehumbert (1980) , from which the ToBI system of transcribing intonation has been developed, was itself based upon the 'autosegmental' representation of tone in African languages in work such as Goldsmith (1976) , among others. Although this approach developed originally to describe the intonation of English, work is well underway in extending it to a number of other languages -cf. contributions to Jun (2005) .
An autosegmental phonological representation is one in which different properties of words such as tones, phonemes or syllables are represented as segments on separate tiers. Pierrehumbert (1980) adopts these features into her analysis of English intonation allowing an intonational contour to be decomposed into a sequence of H(igh) and L(ow) tones -a sample ToBI transcription is included in the appendix. This decomposition is shown schematically in example (17) in which the same contour is associated with utterances of different lengths spoken in the same context, which in this case is a strongly challenging or contradicting echo question. This contour appears as a continuous pitch movement on B's utterance of the monosyllable, Sue, in (17a), but as a sequence of two separate pitch events when associated with the longer text, driving instructor, in (17b). The first part of the sequence consists of a pitch rise on the initial syllable of driving together with the fall associated with the immediately following syllable. The second part is a rise at the end of instructor. The level sections of the contour -that preceding the first rise and that between the fall and the second rise -are merely transitions which lead up to these localised pitch events. In the case of (17b) the two events occur on a single syllable so there is no 'space' for transitions. Ladd (1996: 45) sums this up as follows:
an explicit distinction between events and transitions. It recognises that some parts of contours are linguistically important, and others are merely what happen between the important parts. Furthermore, it assumes that the important parts are localised 'events', not long stretches of contour.
It is such 'linguistically important' parts of intonation contours that play a role in terms of the information structure of an utterance, a role which, as proposed below, can be mediated within RRG by means of a prosodic projection. There are two types of pitch event in example (17). One type is associated with prominent syllables and is exemplified by the rise and fall beginning on the first syllable of driving. Events of this type are referred to within the AM/ToBI approach as 'pitch accent', a term which Ladd (1996: 45-46) defines as: …a local feature of a pitch contour -usually but not invariably a pitch change, and often involving a local maximum or minimum -which signals that the syllable with which it is associated is prominent in the utterance.
'Prominence' here has two related interpretations. Firstly, a word may have a prominent role in terms of the information structure of an utterance. Secondly, such a role may be indicated in terms of the prominent phonetic characteristics of the word's stressed syllable. 5 An intonational contour does not consist of pitch accents alone, however. In addition there are two types of boundary tone which are associated with the right edges of two types of prosodic constituent. These constituents, the intermediate and intonational phrases, form part of the hierarchical metrical structure of an utterance which is illustrated in (19) The ToBI framework as currently applied to (mainstream) American English (MAE_ToBI), described in Beckman et al. (2005) , is summarised in table 1. H-(!H-) H% L+H* (L+!H*) %H L*+H (L*+!H) H+!H* An intonation contour can thus be analysed as consisting of a relatively small number of discrete pitch events associated with particular syllables and prosodic boundaries. In the ToBI notation the nuclei of syllables which bear pitch accents are aligned with 'starred' tones, either L* or H*. 8 The association of pitch accents and boundary tones is demonstrated in example (20).
Furthermore, the same sentence uttered in different circumstances can vary with respect to both the type and number of pitch accents that it contains. This variation is illustrated in example (21) in which the impressionistic contours are based on the description in Beckman & Ayers (1997: 10) (21) demonstrates, in the description of the prosodic projection later in this section it is only the placement of pitch accents, rather than their exact form, that is of direct concern. Other important aspects of the AM/ToBI framework to be utilised in the prosodic projection are the distinction drawn between pitch events and transitions from one such event to another; and the consequent characterisation of intonational contours in terms of a small number of tonal targets.
The prosodic projection and prosodic templates
On the one hand, the proposed prosodic projection is based on the aforementioned AM/ToBI description of the intonational phenomena of English. On the other hand, representation within the prosodic projection is not intended to be restricted only to languages with intonation comparable to that of English, and is hence to be viewed as compatible both with intonational phenomena cross-linguistically, and with those other aspects of prosody in general which languages may adopt for information structure purposes. Accordingly, the following factor is considered to be at work in the background to this discussion -in matters of tune-text association (that is, the association of tones with respect to the prominent syllables in a sentence or clause) the prosodic structures of languages are divergent. Consequently, the prosodic projection is couched in terms that are intended to be specific enough to accurately reflect English intonation as it has been described in the AM/ToBI framework, while remaining general enough to leave open the incorporation of the differences that have been attested among the prosodic systems of the world's languages. At this stage, the extension of this work to other languages and/or prosodic systems is a matter for future research. This subsection develops the prosodic projection as an adaptation in RRG terms of AM/ToBI principles for the representation of the intonation of English. These principles are expressed in terms of generalised prosodic templates as in example (22) The prosodic categories, TUNE IP and tune ip , denote the stretches of the intonational contour respectively contained within the intonational phrase (IP) and intermediate phrase (ip), while t*, t -and t% in turn represent unspecified pitch accents, phrase accents and IP boundary tones. The 'intonational phrase tune template', or 'IP-tune template', in (22) therefore states that an intonational contour consists of an IP boundary tone, t%, which marks its right edge, along with at least one 'intermediate phrase tune', or 'iptune'. The latter constituent is constructed, according to the template in (23), from a minimum of one pitch accent, t*, together with a phrase accent, t -, associated with its right edge. The use of 't' in these contexts denotes an unspecified tone which, in specific contours, can be instantiated by a simplex tone, e.g. L% or H% in the case of t%; or by a more complex sequence of tone targets, e.g. L*+H, L+H* or other bitonal pitch accent in the case of t*.
The prosodic projection has two components which are illustrated in example (24) which is a representation of example (20) above: (i) a string of tones and its hierarchical organisation according to the prosodic templates detailed in (22) and (23) -i.e. everything above the dashed line in (24); and (ii) a labeled bracketing which represents the metrical structure of the utterance, or its division into prosodic constituents or phrases. The prosodic projections in (25) and (26) indicate the application of the prosodic templates to the pair of allosentences corresponding respectively to example (2b), i.e. predicate focus, and examples (2a, c), i.e. narrow focus and sentence focus. Here the actual values of the tones are unspecified unlike example (24) which is based on a true transcription -see appendix. While a likely tonal sequence is H*L -L% in both cases, it is the different tune-text association in (25) that distinguishes predicate focus from the other two contexts. In addition, the fact that in this case narrow focus and sentence focus cannot be distinguished prosodically is captured by (26).
The relationship between the prosodic projection and the focus structure projection
The prosodic projection can be collapsed together with the focus structure projection to form a single representation giving an impression of how focus structure and prosody interact. This is illustrated in examples (27) and (28) below for examples (13) and (14), repeated for convenience, which contain predicate focus and narrow focus constructions respectively. (13) John presented a girl with some flowers.
John gave them to her. Informally it is possible to state some linking principles. For instance the prosodic focus, as marked by the sentence accent -i.e. the rightmost pitch accent within the intonational phrase -is associated with an element of the actual focus domain within the focus structure projection. Following from this, is the fact that any accented element outside of the AFD cannot be focused but may instead be considered as a topic expression which for independent reasons has been accented or otherwise prosodically marked.
11
The relationship between the prosodic projection and the focus structure projection also provides a basis for investigation into language-specific principles concerned with linking different types of focus structure with particular types of prosodic expression. For instance, on the basis of the examples in (29), a first approximation of a principle for accent placement in English predicate focus might be stated as in (30). Using the prosodic projection, further investigation would reveal the extent to which this statement of unmarked accent placement can be applied to a range of predicate focus contexts. Broadening such work even further will permit the investigation of and the representation of such issues as are discussed above with regard to examples (2) to (5) vis à vis their unmarked vs. marked constituent order and accent placement, thereby furthering understanding of the intersections between syntax, prosody and information structure.
Conclusion
The prosodic projection which has been introduced here is based on an already established phonological framework (AM/ToBI) for the representation of intonation. AM/ToBI allows superficially complex intonational structures to be stated in terms of a relatively small inventory of constituent parts. By adapting this type of representation, intonation has been cast in terms such as 'prosodic template' and 'prosodic inventory' that are reminiscent of syntactic constituent structure. As such the prosodic projection easily allows prosodic information to be accommodated alongside other aspects of grammar within the wider RRG framework. In particular, the three-way relationship between prosodic, syntactic and information structure is a potentially rich area for further investigation. This is not only the case for English and languages with similar prosodic inventories. In addition, the format of prosodic templates is sufficiently adaptable to permit cross-linguistic differences among prosodic inventories to be incorporated into the prosodic projection.
